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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the formation of a 
depletion layer in the gate electrode of an NMOS transistor, to 
shorten the manufacturing process of a semiconductor device, 
and then, to reduce the manufacturing cost of the device, by 
making the thickness of the N+ polycrystalline silicon of the 
NMOS transistor thinner than that of the P+ polycrystalline 
silicon of a PMOS transistor. 

SOLUTION: A gate electrode of an NMOS transistor is 
composed of an N-f polycrystalline silicon film 10, and that of 
a PMOS transistor is composed of a P+ polycrystalline silicon 
film 12. The thickness dl of the fihn 10 is set to a value 
smaller than the thickness d2 of the film 12. Since the gate 
electrode 10 of the NMOS transistor is different from the gate 
electrode 12 of the PMOS transistor, a source-drain area 
having a desired shape and an excellent gate electrode can be 
obtained simultaneously, even when the source-drain area and 
gate electrode are formed through a single ion implantation. 
Therefore, no other additional process than a thickness 
changing process for the gate electrode is required. 
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(54) mmo^m ^^m»ms^i:zf^(o^s:^ 



(57) 

h^yi^X^(,Zii\>'^X. PMOS h^Vi^'XrJ'fcNMO 

OcOWSdlS:. PMOSh7>'i^'X:J'cOP* y—V9. 
SSI 2(7)lI$d2J:0^<^^-r 




(2) 



a. 

ii<N* mco^^^i^'j^ymvm^^ti. B-fiaPMos 

[11*3143 mBNtAOSh^y-Jx-^^co-tr-hmM 
*iN* McoT'tfUyTXi^O^y^X'B^-^ix.^ msiP 

5>'i/X:? tM2^aSwy- h^$- t>-:?|g2c^ h 9 

■(/%2<7)h^y-JX'9cr)y—hmWS:WfS.-f-htL^(nS^ 

mw-mm^L, m.^wwLt<7)mU'm2<r>mif>zM 

[i**Jl6l PMOSh^yi/'XrJ'ifctiNlVlOSh 
7 >- ->'X SrBfiK-r S m 1 is i L^'m 2 <7) h 7 >- i^'X ^' « 

ymim^-thTMt. msiM\iiXlf^2<r)Vyy'J 

X 9m.mr) o *>—-f)<r) vyyjx 9mM<r>mi>- o^y 
mcomm^^thTrnt, mMi^o^ym?:^^^-~y 

^Lxy-hW&^mfS.'t^lMt. m9mi'r>h^y 

'jxi^mmirza^^xmiiy- hmMnxi^i^^mi^m 

(Dhyy'Jx-}' m^i-zti ^ ^x mi y-hmMH^ r/mM 

^mi^^(r>m.mi,zMLW\mi,z-( :ty&x-t^jLMt ^ 

ummi] micohyy=jx^mmii^ifm2c7)h 
^yi^x^wm:^^^ ^mwrnit^z y- v m\m^ 
mi^-f^T.mt. miy-vm.im±izi^')-='ywk^m 
m-^jMt, mi^2cr>h ^y'jx9ymnzm'^<^:> 

micohyy'jx ^mm(r>mMi^mi^^m^i,z^ ^ ym 



W^^l 0-3 3 5480 

<T)Vyy'Jx-? m&±.^zf^ 2cr>ui^'xh mim^~t^x 

h y yi^xf'mM(r>mii¥^mi^mm'^iz^ y^izx 
'of^2mmmco^:iL>i'^m&-t^jMk. msmiax 

yy-jx'9w^<nmty- vnmii^fmt^wm. 

^S:ft5i«com2wiatwH-ti'i^-r&xst. i? 
leig 2 CD h 7 > i^'x ^ wmnmi.y- v wma x t/tiriB 
^^ws.(r>^mizn\.w^^z-i 5r>iiA Mien i 

It^y- b^^«»K<on 1 Y-\^y^^h 

httSSrJ^fR-rSXScOHifl:. ffiamt5J:t/S2<7)h 

yyi^x-9W$,<r>o-h-'-}i<r> v y y-Jx^^wrmiti^ 
0 3 ym<^mahz-^-W^^ ^ ^ ViiA-r i. xSSr $ <o {3 

Sii:firffiic;ML, nmos h7>'vx^oy'-h 
^.®1::N* ScOv-'Juy^fflt^, PMOS h^Vv'':^:? 
<r>y~Ym,WizP* mcoi^L;ny|:fflv^SPN>-'-b^' 

[0 00 1] 

it{f^>-:)^ t^Vyy-Jx^W&.'^ms.-f^iP'h^y'^. 
z<r>fziib. mm'f-^^'^M.cr>MOShyyi^x:}'liL^ 

\,mv&^rifxmwsmii^±if^zti)<^^x'^'o. 

TCMOS h7>-i^;5?.:5'5rJ^t£-r5/::a6tC{i:, NMOS 

h^yi^'x^coy-b^t LTN* m<r>i^'j^y?:m 

\,\ PMOShyy'Jx^<7)y-h9MttXP*m<r) 
Shyyi^XiS^?:, ^^^6 2 - 2 8 1 4 6 2^i^$lit2 
[0 00 2] 05(C, mk<^CMOShyyi^XiS^cr)m 

xmfstth. -u. nmiy'j^>mi2±uiPMos 

nyl 2X'm^-th. 

[00031 05cOlSjt&IUIt-&^>:*6cOigjtXS*:ia 
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6 (a) ~ (c) lC*-r. NMxU3>»«2lC^aiO 

5t#feS>-';ay7«oJaXS:tT3 (06 (a) ) . 
7* M'i'';^h2 6$r^4LTPMOSh7>'i/;^ 

U 3 y ^ 7 Ui . 2 5 €r5l# ^ttT ^^I^Jd^a 

(06 (b) ) . y:^. 7* M^i^';^h 2 7$:^LT 
NMOS h^^i^'X^fil^tC^* hPi^*Xh285:5g^ 

^Mfai^y 3 yJS7 Wi^«K2 5 ^^^fetfCTI*!}^ 
A^atASix. ^r'-naii 2i:^l. (06 ( c > ) . 

^7Sr, NMOSh^y'JX:fX'iiN* WiZ. PMOS 
h5>'v'X:5'r<iP* miw-Ti., I^LhwxStc: J: 0 , EI 

[00 041 -jKCC. h5>'i^';^:^'c0tttg$:|6l±$-ti-^ 

,^11*:: J: -3 X . ^feSv- U n ym7 coy- MJ^t^e 
-X • ru-^ ym&^T^m-hrzi!bff)^m^<7)-(^y^ 

AfclM^tC. y-h«fiilct,^*fi!tS3S:^Jirr-S., PMO 

SYy y^Jx9<r>v—x -YVA y|i«4 1 1 <rMm,z 

^^a^Bi^'J3y|»7{caA$ixS'i<D>'*^ ^^>' 
aA^-^£Ofico»J?iHi-cy- hS^^bK+tc^LT L4 3 
t. y-hKfbJS«0«SH1f^#L<5feMl:S-*l.^i:*^'^ 

VC^y-hftSW-rSNMOS h^>>''X:J'<?5y-X ■ 

}^u-<ymm9£r)m&i>zii, m\-^i^^?:mm-hfzMz 
a^^ui^ V 3 >')i7 i7)y- hmm^zist^mmizpmL 

[0005] ±.7^iDmm:fimX'li, nmo s h i/x 

^liZm^'^i^ti^t^i^^Bi^ 'J n >IK7 i: . PMO S h 5 >- 



{±. NMOS h^>'i^'X:?i:PMOS h^yi^'X^-OM 

>c7)5g§^{t^y- h«ScoSS^b^0i^l>/iJ^l=. 
y- hSflicOJI$ ^mmt LX^ :t VitAcOllPaSEESr 

i®s-r.&t. h^^'i^'x^'coy-x • v\y^ymm<7im 
^"^mzmm^Mi^. NMosh^ys^'x^'tPMo 

s h7:xi''x^'c7):S./7«oh9>-i''x^#tt*>'::^^<^iD 

m<7)m&t.v-x- vu-f ymm<^mf&t:mmiz^^i% 

y— hIEIi?:. NMOS h^yS/XrJ'i: PMOSh 

[0006] lajiti, y- hmMt lx. ^js^bj^ u ^ 
ymi b^mm2 5ifmtkizy~hm&iMT-t^^ 

tiK ^u-^^ vm^<r)MOShyyi^x^ ( y— x - h 

ymmm^^x'i±y- hmmt lx^^^b'>>j =iy 

[0007] Z^X\ IMLtzfSimirmiftzCmOSY- 

yyi^'x^^cnm^um^K m-&mt,zm^^ixx\>^i>. z 

i^^)aymi.z-<^yi^K^Vi-t:f}'AXh'0 . mi (a) 

— (c) axvms (a) -(b) Srfflv^T, WTlcl^ 

[0 008] {±t46tc, NM>'U3V*«2±tPa'> 

l^fzWt. ^*gB^B>''J3>'«7Sr^Mm^-rS. ^LT 
y^Y\yi^XV29im^\^X^^^—=-y'fV.. NMO 

s h^y'jx^</)y- vm^'rti *)m^m\^mmi,z^} 
y^bsgfTD-fjr^-iiASrffvv mmk^^* m.\,z-ti> 

mi (a) ) . <i?{C, yithV=Jxh3 0i:Wz\,zm 
^LXf^9--yi^L. PMOS h^^vx^coy— f 
^SCi)-J: 0^mv>«lStc-ifoy5r-f :=rVi$AL.T, 
WmmiP* mz^h (07 (b) ) , iJi:^;, ±m\>z± 
«JS2 5^^:^L. :7*M'xXh2 65:vx^i:LT 
ifeJg|i2 5i:^iSB^H>''J3>'M7i7)jDX2r^T3 (07 

(c) ) . ^rfc, 7:1- Mxi'-xh 2 6{i, ^M1?5?ri3EA 
UJtlSlSiOt^S^VMli-cm^*!^. mz^ PMO 
Sh^y>''X:J'$I*S(=7* hW>-'Xh2 75:3l^^L, -J 
>-«?>t3^S:NMOSh5yi^'X^£Oy-X • HU-fyffi 
JStc-fTf-yaA-r'&o 'iOi:!i. y-h«ll6l'i>^^y 
aA$^^l. (08 (a) ) , NMOSb^Vv'X 
:J'liJ*tC7*M'>''Xh2 8Srfl5RicL. -tCa^-trPMO 

sh7>'>''x;5'£7)y-x • Ki^-f y^Mtc-Y^rviiA-r 
(b) ) „ -ewm. .%Mffl$-]5£L-c. y-x • vv-^y 
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[0009] 

[00 1 03 ifc, Y'7V-j7.9(r)V-7.- YV^Vi^ 
S ^co^fe^v- U 3 ytOiUXTSpll L < s c: i: r*) s . 

y^timT Ltzt^ i,zi±mcommTii:^-^<-j:- y 

^tSgSr^iaLitNMOS h 7y=J^'9X:'^m^zWx 
t. :ifi\t. mz*}yimviLi-z^mi^y')ay(r)j^'y 

[ 0 0 1 1 3 *> ^ -ocD^M^fi, »iSi^5&i:ft< 
j^iTft'S. ^^B^BV''J3^K^^ftf^lcNS<7)^«i6!f%fc 

(117 (a) fcj;t/f (b) ) m^^t^'o, 'tcr>mm. 

[0012] ^^mi. mz. mm^t^tifzCNio s l 
s I izimKi:^mt¥mm.^nti>iox'h^, 
[0013] ^^^mcosmii. d'-^:t->^jtxg-c, ait 

[0014] :^m^cr>tlicr>smi. -rx^y^TM^m 
^•f^i:=5r<, CMOS h^yi^'XrJ'cTjNMOS h7> 
'Jx^tPUOShyy'Jx^^znLX -e#^^^^.^!fei:^^ 

[00 15] 

NM.OSYyyi^X9tPUOSY'7yiyX9<r>tr—Y 
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OSLSIT-{±, nuosh'7y'Jx9(r>dr~v%W.z 

N* ScOi^U^i^SrfflVV PMOS h^yv'Xr^^coy— 
h^ffit^tiP* ScOv'i/^ySrfflv^SPNtJr"— r 

9<r)y-vmmf.z\msmi'h^ v^rffD>-*i«jiigtc h 

^yi^'X^'CON* ^^fii^U3>'C7)]ll$Sr, PMOSb 

yyi^xi^c/^p* ^^ai^'j3ycoJP$it5if<^S-r 
^<5D»«, NMOShyy=yxi'{zi5\'^Xi±y-h 

^'piz^^ti^mm.^ti^^^x 0 tc-r-s t 
[0016] t^^^B^co^^f^mmtt. PMo 

S h 9 >- i^' X ^ ^ N M O S h 7 y i^'X ^ J^^f •& 

I? 1 J: t/^i? 2 CO N 5 > i^'x i!^mmt:^^h^m#msi 

cnfm-^^t^TMt. y-vmm:J^i^--yy-rh 
TMb. ^Kriy-hnMtvyy'jx^m^iiz^ n^\,z 

Ltzi^-^X^m-^m^ZXixlS. NMOSh^yi? 
X:5'(50^r'- h^gtOiP${iPMO S ^^>'i/X:J'cO>-'- 
< , #^coy- vw&c^w-^ izm.mti:^wkmK<r>fzi^ 

- h «® t ft C ^ s « 

[00 17] 

i^mcommmm] :¥^mer>micomm<ommf,z'o\,^ 

T. 01fcJ:l/f02$r#BBt-CiMBS-rS. HKi^^a^ 
(OC MO s b ^ y i^'x ^J'iOlSjtSr^-r^W^^JilWffi 

ia-c3bs. ps£/';3>'^«i(c;pa>^ji;u3fcNa>:7 

x/P4A^Stt^>*t, Pm^jLfl3iZii.NMO Shyyi^ 
X9iS^. Na'>x;P4W±PMOS h^Vi^'X:?*^:?^^ 

Huos,vvyi^x-9<Dy—vmmm* 

^gi^'J^ymi Oi}^i>^<0, PMOShyyi^Xf'criir 
-hmmiP* ^fSB^B^yny^l 2*><i>B!cS. N* ^ 
^B^Bi^ynVIKl OtfOffSd 1(4. ^^^el^Voy 
^1 2COW$d2j;0'h$<l$S$ix.|.« NMOSh^ 

9iDj:t>'N^ ^^^Bi^'Jny^l O. ^^>tA{cPMOS 

h^y^-'x^-cov-x • }^\y-(ymWc^xtP' i&mm 

mm 1 1 iixv^p* ^Sh^bv- 'J 3 ^lii 2c7)^ffitc{±, 

±mi^'J^^ HSl 3A^iStt'iiX-CV^|,„ 
[ 0 0 1 8 ] WT. *IIS6co?|^.^.coi?jtXS*r. [12 



(5) 



(a) - (d) ^m^^xmmimm-th. i±t>^iz. 

o>S:10'«~l 0'6cm-3'^^fv:PMi''J3>'l± 

(cJ?$ 2 0 n mmm(r>mtm^mi-frzikt< MOSh^y 

*B&) . PMOS h^yi^'XrJ'^i^lCU V5:-f pf^SEA 

OOKV. b'-X2E 1 3cm-2fc. SDj$«E2 4 OK 
V, F-X5E1 2cm-2i:, JaS«ff7 0KV, K- 
X7E 1 2cm-2<7)^f1^-C3!Il^Ta. 1 (HgsOjiAtiN 
S'>x/POSI$S'«|«-f-|>/i<6, 2IliatoaA{4PMO 
S h^yi^'^rJ'COST^Mt PMOS h 5>'i^*X:5'c?5v''? 

m<^iimzX OffML, ? t=^ffitC/f $ 2 0 0 n 
Sor^:;U7rXM;3>'?:B£:gL, 8 O CC^JgiOSfe 

L/^'Jy^?gtt^l:$-t^.S (122 (a) ) . m'K. 

[00 1 9] <j\:tc, 7* hl^i^'XM 5 2r-7X^'i:-r-l. 
rffa>'c7)^:t>'aA(Cj:9. NMOS h 
tcPa>>x;U3&^tt'&. >f^>-i£A'4^ JD^«ff4 0 
OKV, h'-X3E 1 3ctn-2i:, SP3Sm]E200K 
V, b'-X5El 2cm-2i:, Jaa«ffi80KV, K- 
X8E 1 2cm-^^0^fr■C'3[II^f >lcog*{4, NM 

Pa':7x;P3£7)«S*fD:^jSS{4. l~-5E17c 

■r^^fBi^'J3VM7 5-5 0 nmgJSX ./^y^-TI. 
(02 (b) ) . 

[0 0 20] iXlC, 7:i-M^i^'XM 5Srl^iL- 8 0 

^<om. {^^<omwji,zx*)y-hnM(r>j<i^-=^>'y^ 

ffo. w£0i;^NMOSh7>>''X:?ffltt{i:PMOS h 
^ Vi/X ^^IST' 5 0 n mgSiOKi¥M*^J) -S. 

[00 2 1 3 ^ofi, ilj^nofeffilcJ: 0 , iJSSgftPS 
^r^lJfflLT. NMOS h^^v-'XrJ'coy-:^ • FW-^y 

mm^LDDmmTmm-^, ti^. PMosN^y^-' 

X^^^i;h3g$rMljE2 OKV, F-X2E13c 



fit. ^cDik. 7*M'>''^M 6^-7X:?i:LT. }n 
3g«E4 0KV, K-Xl — 5E 1 5 cm-2iOiEfflT'S 

x^3P<!0^feai^'J3yM7*<N* ^^fai^UnyMi 
Ot^S (02 (c) ) . 

[0022] JjiCtC. 7 ^ b U-JX h 1 75rVXi? Lf^ 

,t'ny(7).>f ^i-yaAt::^^, PMOS h^y v-X^'<7)y 

flblOKVga, F-X1~-5E 1 5 cm-«cOifH■r-^T 

0. zir)t^. PMOS b^yv^x^-^co^jg^i^'j 
3yK7j!)iP* ^Ififav-U^jylKl 2i:'SrS (02 
(d) ) , *IISfic7)J^®t'{4. PMOSF^yi^'X^lC 

[002 3] 1 0 oo'ceJK^07y7•r--;^ 
Sr^T^\ ^^M<r>mmtT^mii:r)n-ii-^im-to Zcoy 

yTT=.-MzX'0 . N* ^^B^v-Unyj^i ofc P* 

^ss^Bi^ u 3 y p 1 2 CO. y- h 6 izm-rtrnm 
izfi {ftm%mizis^itLfzT-mim^^+'^^z±i)i 

2 0nm^gC0Co>''J-9--f h'« 1 3€rJ^^t. 0 1 <?5 

mm^^tt. ^<nm. 'jm<r>\m^zx'0T^wm 

comm.. :3>^:^h<7)m?l.. WMcr,MlSmi:fr^^. CM 
OSLS I A^'^lj^T^?. , 

[0024] a±<7)m.m^i^mi^*^^^x (c , 

OSF5yv^X:J'coy-Nfl:ffil 2i:M=5rS:'ii6, y- 

Y-wmt,zMft'i:^ym<^v-:^- Yu^ymt&^m 
KP-^ ym.m<Dmzb ^m^y- vmmtmmzn^ft 

[oo2 5]micr>mw<^mmiizt3\^xii. pm-^x/I' 

Mosh9yi^x^i,znLX. $^>CHi-^ y^iS-fi 

<-rStiOi:L-C, *%Bji7)^2c05^^J^®^, 03 
tC^K-f, *:|ISffi<7)?^.^t:ioV»Ti4. P* Si^'Jny^lS 
2 0±i50P- mi^V^y@2 1l,ZNMOShyy'J:^y 
t'^mm^ixXH'O. PS^x;l/3(±. NMOSh^yv' 

ii^. ^^^-tmrna.. micr)mm<^mm<r>m2 ih) i,z 
mmcoih'o iz\jm.-thz tiz^y) mm-rt . 

[0026] mz. *^j£?5|g3£0|ISfiOfl^,®^, 04 

( a ) - ( d ) imv^xtmizmm-ri. ^mm(7)mm 
li, mi commcr>mmi>zii lt p mo s f ^ y ^/^^^ 

im^^^B 'J 3 y p 7 'J y Sr-mSa L , A^i^-S ^JSS 
0^y^.cr>i. y'f-y-/'^—hi±ifhi,<r>X'hh, 
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[ 0 0 2 7 3 tJ^c. m 1 (nmm^Bmt w\mz l 

•C, ;Ko>-$rlOi*— 10^«cm-3-t•^/^PSv■Ur3>- 
SS ItC. J?? 4 0 0 n mgJ^cOi^ l> 3 vrntWi^h^ 
hm=F'ifW^^ 5 i: . 5 n m^gcoy- M?{t« 

oy$^3l3'f Jt->aEALTPM'>a:;l'3 5r?glSL, 7* 
M^i^^ M 5 S: VX:? i: UT^^^v- 'J :3 yM7 S: 5 
OnmSJ^Jivf-y^^-r^ (04 (b) ) . 

NM'>x;l'4Srfl^^-tS, dco^^y^Ati, JnMSff 
IMV. Y~X2E13cm-^t, tmmKSSOK 
V, h--X5El 2cin-2t, M«ff22 0KV, H 
—X7 E 1 2 c m-2«0^f^-C-3lSI?TO . -^c^Jf^. ^IS^b 
U 3 7 iO^ffl I: N mitt^ fzl^iz , JniSmff 3 0 
KV. Y-X5El4cm-ifmxmSi'Jy<7)^:^y&. 
ASrff^ (04 (c) ) , <Xlz^ 7:rM'vXh2 2^ 
1 00 Org^co^yrr-— /USrtT-3T. ^ 

:i-yrtXL^T-mii'}mit-tl. ^(O^k. 

i/XhA»f>B)<;|)VX;?ft2 3 5r-rx^? t-r-l>x.yf->:/ 
tciO, ^Sai^U3>M7lrJnl-f-i> (04 

(d) ) . ^<nmt'micrimM<nmMbnw^iM^f& 

XCUOSV "yy-JX^if-^^-fh , 
[0028] *SI)56c7)}g.®lc;J3V^-C{i, hmSicOjD 

bPMOShyyz^:^-}'mmb X'^Biki-- *J^y 
mcomm^*^ 5 0 n mm&h h if. im-<r)W\ P M O S 
Yvy 'JX9Wmr>^^^i^ U 3 >ffi<^«ffiS: NMfbL 
•txy^yXU-hSr:^^<^I.C:ttcJ:i9, NMOS 
h 9 y v^X ^J'^l^ h P M O S h 7 > rJ'^J* t 

S J: ^ . ^ffl*iNSib$n/i P MO s h ^ 
yV7.9<nf-VWm>i, f^coP* teiiJBfR^^ERiO^c 

i<>£7)^:t:^^^ (02 (d)#BB) td, J:0^<iO'i< 
v\ 

[00 29] 

[ ] i^W^<^mmi . L ^: C M O S L 

S U;i)V>T, NMOS h^Vi^'XrJ'i: PMOSb5> 

-jx^trmn^zny-x^ vvyi^x9<7:>m^^'kw^\. 
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5y£/'X^'{iji<, PMOS b7>i^'X:5'{iW<i$5E-r 
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[06] ^*COl^*^S<7)l?^gB7®0. 
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[08] 07tcg!<StjtISBIfDS0. 
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